PEGylated poly(ethylene imine) copolymer-delivered siRNA inhibits HIV replication in vitro.
RNA interference is increasingly being utilized for the specific targeting and down-regulation of disease-causing genes, including targeting viral infections such as HIV. T lymphocytes, the primary target for HIV, are very difficult to treat with gene therapy applications such as RNA interference because of issues with drug delivery. To circumvent these problems, we investigated poly(ethylene imine) (PEI) as a method of improving transfection efficiency of siRNA to T lymphocytes. Additionally, polyethylene glycol (PEG) moieties were engrafted to the PEI polymers with the goals of improving stability and reducing cytotoxicity. Initial studies on PEG-PEI/siRNA polyplex formation, size and their interaction with cell membranes demonstrated their feasibility as drug delivery agents. Assays with lymphocytes revealed low cytotoxicity profiles of the polyplexes at pharmacologically relevant concentrations with PEGylated copolymers obtaining the best results. Successful transfection of a T cell line or primary T cells with siRNA was observed via flow cytometry and confocal microscopy. Finally, the biological effect of copolymer-delivered siRNA was measured. Of particular significance, siRNA targeted to the HIV gene nef and delivered by one of the PEG-PEI copolymers in repetitive treatments every 2-3 days was observed to inhibit HIV replication to the same extent as azidothymidine over the course of 15 days.